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UNITED STATES PATENT APPLICATION 

of 

GREGORY MATHUS 
DANIEL J. SEGUEV 
and 

VICTOR TORTI 

for 

TUBE RACK 



TUBE RACK 



CROSS REFERENCE TO RELATED APPLICATIONS 

5 This application is a continuation-in-part (GIF) of co-pending application designated serial 

number 09/241,490, filed February 2, 1999 and entitled "Tube Rack". This application is hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

1 0 The present invention relates to test tube racks, and in particular to a tube rack having a 

multi-positional cover, wherein tibe rack is capable of receiving a variety of different tube styles 
41: and sizes. 

Conventional covered test tube racks suffer from various disadvantages that limit their 
]d usage under varying laboratory and shipping conditions. For example, some racks lack a 
15 mechanism for securing the covers in their closed positions, thus presenting a danger that the 
f 3 cover may be inadvertently opened during shipment. Other covers are permanently hinged to tiie 
yi rack bases, which prechides or at least significantly limits then usage with robotic test equipment. 

The present invention either obviates or at least significantly minimizes the above described 

problems by providing a test tube rack with a cover that may be locked in its closed position for 
2 0 shipment from one location to another, while it may be vertically removed from the rack base by 

robotic test equipment, and while it may be manually opened and closed while remaining pivotally 

connected to and supported by the rack base. 
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Other features of the invention include its capability of being used with a variety of 
different test tube types and sizes. 

SUMMARY OF THE INVENTION 

5 Briefly, according to the present invention, a tube rack comprises a base with an array of 

vertical openings configured and dimensioned to receive a plurality of tubes, with the upper ends 
of the tubes being accessible at the top surface. The base includes base sidewalls that each include 
a co-axial trunnion extending from the associated sidewall. The tube rack also includes a rotatable 
and removable cover having a front wall, a back wall and first and second sidewalls, wherein the 
tS first and second sidewalls each include an associated notch open on a bottom surface thereof to 
IJi allow the cover to be lowered onto the base, such that each of the notches rests on its associated 
trunnion and may be (i) vertically raised from its closed position on the trunnions and (ii) rotated 
E^^ about the trunnions from its closed position to allow access to the array of openings. Each of the 
I" notches includes a trunnion travel surface and a ledge surface and the ledge surface engages its 
tS associated trunnion to limit rotation of the cover beyond its full cover position. 
ij3 Each of the openings comprises a plurality of support pads positioned within the opening 

to vertically support the tube within its associated opening. Each of the pads preferably includes 
a chamfered concave surface that supportably engages the tube, while providing flow paths 
through which air may pass through the openings adjacent to the tube. 
20 The tube rack also comprises first and second slide latches each having a lengthwise 

tongue. The base includes first and second base sidewalls that each mclude a slide surface 
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comprising a lengthwise groove that slidably mates with one of the lengthwise tongues of an 
associated one of the shde latches, such that each of said sUde latches moves lengthwise over its 
associated slide surface between latched and unlatched positions. 

Advantageously, the rack of the present invention provides a convenient tube holder with 
5 a cover than can be easily manipulated by automated handling equipment. 

These and other objects, features and advantages of die present invention will become more 
apparent in light of the following detailed description of preferred embodiments thereof, as 
illustrated in the accompanying drawings. 

ti BRIEF DESCRIPTION OF THE DRAWINGS 

[f| FIG. 1 is a perspective view of a tube rack having a cover in a partial open position above 

H a base; 

^ ' FIG. 2 is a perspective view of the tube rack with the cover in a closed position over the 

base; 

£i FIG. 3 is a perspective view of the tube rack with the cover removed from the base; 

yi FIG. 4 is a top view of the base; 

FIG, 5 is a side view of the cover; 

FIG. 6 is a perspective view illustrating the cover in the full open position over the base; 
FIG. 7 is a top view of a portion of the base unit illustrating several of the plurality of 
20 openings; 

FIG. 8 is a top view of a single opening populated with a tube; 
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FIG. 9 is a sectional view taken along line A-A in FIG. 7 to illustrate the depth of pads 
within the opening; 

FIG. 10 is a sectional view of the base taken along line B-B shown in FIG. 6; 
FIGs. 11 A and IIB are perspective views of a sliding latch; and 
5 FIG. 12 is a perspective view of the underside of the cover. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a perspective view of a tube rack 20 according to the present invention. The tube 
1 0 rack comprises a base 22 having an array of vertical openings 26-30. The rack 20 also uicludes 

a rotatable and removable cover 31 that cooperates with tiie base 22. As shown, the cover 31 is 

in a partial open position above the base 22. 
==] FIG. 2 is a perspective view of the tube rack 20 with the cover 31 in a closed position over 

m the base 22. 

t j FIG. 3 is a perspective view of tiie tube rack with the cover removed from the base. 

Referring again to FIG. 1 , tiie openings 26-30 are configured and dunensioned to receive 
^ a plurality of tubes (not shown), with upper ends of the tubes being accessible at tiie top surface 
24. The base 22 also includes sidewalk 32, 34. Each of the sidewaUs 32, 34 mcludes an 
associated co-axial trunnion 36, 38, respectively, extending from its associated sidewall. Trunnion 
20 38 is not visible m tiie FIG . 3 . 

FIG. 4 is a top view of the base 22 illustrating the co-axial relationship of the trunnions 36, 

38. 
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Referring to FIGs. 1-3, iJie rotatable and removable cover 31 includes a front wall 42, a 
back wall 44, first and second side walls 46, 48 respectively, and a top surface 50. The first and 
second side walls 46, 48 each include an associated notch 52, 54 having an open bottom surface 
to allow the cover to be lowered onto the base. Each of the notches is wide enough to allow the 
5 notch to rest on its associated trunnion. Each of the notches rests on its associated trunnion and 
from this position the cover may be (i) vertically raised from its closed position or (ii) rotated 
about the trunnions between its closed position and a full open position to allow access to the array 
of openings. 

FIG. 5 is a side view of the cover illustrating the first sidewall 46. The notch 52 includes 
ii a trunnion travel surface 56 and a ledge surface 58. The notch 54 (not shown) located in the 
[n second sidewall 48 (not shown) includes a similar trunnion travel surface and ledge surface as 
'J shown in FIGs. 2 and 5 . The details of the trunnion travel surface and the ledge surface shall now 
^ be discussed. 

Referring to FIGs. 1, 2 and 5, to move the cover 31 between the open and closed 
if positions, the cover 31 is rotated relative to the base 22 such that the trumiion travel surface 56 
O sUdes over the top surface of its associated trunnion. As the cover 31 is rotated to the open 
position, the ledge surface 58 engages/abuts against its associated trunnion to prevent rotation of 
the cover 31 beyond the full open position. FIG. 6 is a perspective view illustratmg the cover in 
the full open position over the base. Notably, the engagement/abutment of the ledge surface 58 
20 and the trumiion 36 prevents rotation of die cover 31 beyond the full open position. In addition, 
m the full open position the cover 31 can not be removed from the base 22. Specifically, the cover 
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also includes a first tab 60 that extends from the comer formed by the backwall 44 and the first 
sidewall 46 of the cover, and a second tab (not shown) that extends from the comer formed by the 
intersection of the back wall and the second sidewall 48. When the cover has been rotated into 
the full open position, the tabs extend horizontally below their associated trunnion. In this position 
5 the tabs and the ledge surface act to lock the cover to the base. That is, the tabs (e.g., tab 60) 
prevents the cover from being vertically removed, while the ledge surface (e.g., ledge surface 58) 
prevents the cover from being horizontally removed from the base when it is in the fiill open 
position. 

FIG. 7 is a top view of a portion of the base unit illusttating several of the plurality of 
if openings. Each of the openings includes a plurality of rigid support pads 80-83 to vertically 
Lfi support a tobe placed therein. Each of the pads 80-83 comprises preferably a chamfered concave 
'^J surface 86-89 respectively, that supportably engages the tube within the opemng. Significantly, 
^ each of the pads 80-83 are sized to provide sufficient support to the tube and withstand downward 
m forces on the pads when a cover (not shown) is placed over the tubes in the rack. An example of 
5 a cover is disclosed in co-pending application designated serial number 09/195,326 entitled 
y3 "Closure Device for Laboratory Receptacles" , assigned to the assignee of the present invention. 
This application is hereby incorporated by reference. The pads engage a portion of the tube 
exterior, thus leaving air flow paths open between the bottom and top of the base. Arranging the 
pads in this manner allows air to be passed along exterior surfaces of the tubes to thaw, cool or 
2 0 heat the contents of the tubes while still in the tube rack 20. In an alternative embodiment, rather 
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than a chamfered concave surface, the pad surface may be non-chamfered (e.g., vertical) and/or 
non-concave (e.g., straight). 

FIG, 8 is a top view of a single opening populated with a tube 92. Notably, there are air 
flow paths 94-97 m comers of the tube opening that pass from the top of the base to the bottom 
5 of the base. 

FIG. 9 is a sectional view taken along line A-A in FIG. 8 to illustrate the depth of pads 
within the opening. In an alternative embodiment, it is contemplated that the pads may be located 
in the comers, so the air flow paths are located along the sidewalls rather than in the comers. 
FIG. 10 is a sectional view of the base 22 taken along line B-B shown in FIG. 6. Notably, 
id an opening within the base is populated with the tube 92. The tube includes an enclosed sidewall 
that includes a plurality of segments having different cross sections. The segments mclude a first 
cylmdrical sidewall segment 101 integral with tube bottom surface 102 and a second cylindrical 
0"^ sidewall segment 103. The segments also inchide a truncated conical segment 104 located between 
fr: the first and second cylindrical sidewall segments 101, 103, and having an increasing diameter 
ti closer to the open top 105 of the tube. The tube is lowered into the opening xmtil the truncated 
y5 conical segment 104 of the tube rest against the chancered concave surfaces of the support pads 
such that the tube is supportably engaged within the opening. 

Referring again to FIG. 1, the tube rack 20 also includes slide latches 110, 112 that are 
used to lock the cover 31 to the base 22 m the closed position. As shown in FIG. 1, the slide 
2 0 latches are in an outward position, which allows the cover to be rotated firom the closed position 
towards the full open position or lifted off vertically. FIG. 2 illustrates the rack with the latches 
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1 10, 1 12 slid into an inward position to lock the cover to the base. The latch 1 12 can not be seen 
in this view since it has been slid inward. Each of the latches includes a finger 114, 116 
respectively tiiat prevents die cover 31 from being raised when the associated latch is in the inward 
position. Finger 1 16 can not seen in this view. 
5 FIG. UA is a perspective view of the latch 110. The latch includes a top surface 118 

having a projection 120 tiiat provides a detent so the latch is not withdrawn from the base, unless 
a force m excess of a predetermined amount is used. Not only does tiiis projection 120 make it 
difficult for a user to withdraw tiie latch 110 too far, it also ensures that automated handling 
equipment can not witiidraw die latch too far (assuming of course that the automated handling 
i| equipment does not use more tiian the predetermined amount of force). The latch 110 also 
in mcUides sidewaU projections 122, 124 that assist in maintaining the latch in its open or closed 
'J position. That is, when die latch 1 10 is in die open position sidewall projection 122 ensures tiiat 
^ die latch does not slide inward in die absence of sufficient force by a user or automated handlmg 
equipment. When die latch is in die closed position to secure flie cover to die base, sidewall 
3 projection 124 prevents die latch from shding outward (i.e. , open) in the slide in die absence of 
^3 die requisite amount of witiidrawal force by a user or automated handling equipment. The latches 
also each mclude a stop 121 tiiat makes face-to-face contact witii a base wall surface 123 (HG. 1). 
FIG. 1 IB is a perspective view of the opposite side of die latch 110 illustrated in FIG. 

IIA. 

2 0 Referring again to FIG. 7 , it should be noted tiiat tiie latch 1 10 is not shown in diis view. 

However, this view does illustrate diat die base 22 includes a slide surface 122 comprising a 



- 9 - 



groove 124 that receives a matching tongue 126 (FIGs. 11 A and IIB) located on the latch 110 

(FIGs. 11 A and IIB). The latch 110 slides over the surface 122. 

FIG. 12 is a perspective view of the underside of the cover 31. The cover includes first 

and second bosses 128, 130 located along sidewalls 46, 48 respectively. Each boss includes an 
5 associated boss support surface 132, 134 that rest on base support surface 136, 138 (see FIG. 4) 

respectively. Each boss also mcludes a finger passage (e.g., 140) through which its associated 

latch finger (e.g., 114 - FIGs. 2, llA and IIB) passes to lock the cover in the closed position (see 

FIG. 2). Along with providing a mechanism for locking the cover to the boss, the bosses also 

provide support for the sidewalls 46, 48. 
iA An additional feature of the tube rack of the present invention is that the shape of the cover 

iji and base units allows the racks to be stacked atop one another. 

S! Although the present invention has been shown and described with respect to several 

^ preferred embodiments thereof, various changes, omissions and additions to the form and detail 
Er; thereof, may be made therein, without departing from the spirit and scope of the mvention. 
Il What is claimed is: 
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CLAIMS 



1 1, A tube rack, comprising: 

2 a base having an array of openings extending vertically therebetween, said openings being 

3 configured and dimensioned to receive a plurality of tubes, with upper ends of the tubes being 

4 accessible at said top surface, wherein said base includes sidewalls that each include a co-axial 

5 trunnion extending from said associated sidewall; and 

6 a rotatable and removable cover having a front wall, a back wall, first and second cover 

7 sidewalls and a top surface, said first and second cover sidewalls each include an associated notch 
yf Open on a bottom surface thereof to allow said cover to be towered onto said base, such that each 
IM of said notches rests on its associated said trunnion and may be (i) vertically raised from its closed 
If position on said trunnions or (ii) rotated about said trunnions between its closed position and a full 
l l open position to allow access to said array of openings, wherein each of said notches includes a 
ft2 trunnion travel surface and a ledge surface, wherein said ledge surface engages its associated 
CB trunnion to limit rotation of said cover beyond said full open position. 

1 2. The tube rack of claim 1 , wherein each of said openings comprises a plurality of support 

2 pads positioned within said opening to vertically support the tube within its associated said 

3 opening, wherein said pads comprise a surface that supportably engages the tube, while providing 

4 flow paths adjacent to the tube through which air may pass. 
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1 



3. 



The tube rack of claim 2, wherein said surface comprises a chamfered concave surface. 



1 4. The tube rack of claun 3, wherein said openings are substantially rectangular and each wall 

2 of said opening includes one of said support pads. 

1 5. The tube rack of claim 3, wherein said openings are substantially rectangular and at least 

2 two of said facing walls includes one of said support pads. 

1 6. The tube rack of claim 4, wherein said top sxirface is transparent. 

HL 7. The tube rack of claim I, further comprising 

f a plurality of projecting support pads positioned within said opening closer to said bottom 

B surface than to said top surface and integral with its associate opening sidewall, to vertically 

I support the tube within its associated said opening, wherem said pads comprise a chamfered 

j concave surface that supportably engages the mbe. 

1 8. The tube rack of claim 7, wherein said projecting support pads are positioned within said 

2 openings to allow flow paths extending between said top and bottom surfaces flirough which air 

3 may pass adjacent to the tobe between said top and bottom surfaces. 
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1 9. The tube rack of claim 7, said projecting support pads are symmetrically positioned within 

2 said openings such that each of said projecting support pads has an associated opposing projecting 

3 support pads, while allowing flow paths extending between said top and bottom surfaces through 

4 which an may pass between said top and bottom surfaces adjacent to a tube within the opening. 

1 10. The tube rack of claim 1, further comprising: 

2 first and second slide latches each having a lengthwise tongue; and 

3 wherein said base comprises first and second base sidewalls that each include a slide surface 

4 comprising a lengthwise groove that slidably mates with one of said lengthwise tongues of an 
associated one of said slide latches, such that each of said slide latches moves lengtiiwise over its 

yf associated said slide surface between latched and unlatched positions. 

^^^i 1 1 . The tube rack of claim 10, wherein each of said slide latches comprises: 

J72 a main body including a top surface having a top projection and an inner sidewall having 

^ first and second sidewall prqjeaions, wherehi said top projection acts to prevent said associated 

y:|[ slide latch from being withdrawn too far with respect to its associated said slide surface, and said 

5 first and second sidewall projections assist in maintaining their associated said slide latch in its 

6 open or closed position. 
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1 12. The tube rack of claim 11, wherein said slide latches each include a finger that extends 

2 lengthwise from said main body to prevent said cover from bemg removed from said base when 

3 said latch is in its closed position. 

1 13. The tube rack of claim 12, wherein said cover includes first and second bosses located on 

2 an interior portion of said cover, said bosses each include a finger passage through which an 

3 associated one of said fingers passes to lock the cover in the closed position. 

1 14. The tube rack of claim 13, wherein said bosses form an integral unitary structure with said 
$ first and second cover sidewalls. 

E 15 . The tube rack of claun 14, wherein each of said bosses includes an associated boss support 

"2 surface that rests on an associated base support surface when said cover is in the full closed 

^13 position. 

jL 16. A test tube rack, comprising: 

2 a base having an array of openings extending therebetween, said openings being configured 

3 to receive a plurality of tubes, with upper ends of the tubes being accessible at said top surface, 

4 wherem said base includes sidewalls that each mclude a co-axial trunnion extending from said 

5 associated sidewall, each of said openings comprises a plurality of support pads positioned within 

6 said opening to vertically support the tube within its associated said opening, wherein said pads 
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7 comprise a chamfered concave surface that supportably engages the tube, while providmg flow 

8 paths adjacent to the tube through which air may pass; 

9 a rotatable and removable cover having a front wall, a back wall, first and second cover 

1 0 sidewalls and a top surface, said first and second cover sidewalls each include an associated notch 

1 1 open on a bottom surface thereof to allow said cover to be lowered onto said base, such that each 

12 of said notches rests on its associated said trunnion and may be (i) vertically raised from its closed 

1 3 position on said trunnions or (ii) rotated about said ttunnions between its closed position and a full 

14 open position to allow access to said array of openings, wherein each of said notches includes a 

15 trunnion travel surface and a ledge surface, wherein said ledge surface engages its associated 
^ trunnion to limit rotation of said cover beyond said fiill open position; 

if first and second slide latches each having a lengthwise tongue; and 

W wherein said base comprises first and second base sidewalls that each include a slide surface 

19 comprising a lengthwise groove that slidably mates with one of said lengthwise tongues of an 

2p associated one of said slide latches, such that each of said slide latches moves lengthwise over its 

3p. associated said slide surface between latched and unlatched positions. 

1 17. The test tube rack of claim 16, wherein said support pads are symmetrically positioned 

2 within said openings such that each of said support pads has an associated opposing said support 

3 pad while allowing flow paths extending between said top and bottom surfaces tiirough which ah- 

4 may pass between said top and bottom surfaces adjacent to a tube within the opening. 
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1 18. The test tube rack of claim 17, wherein said cover and base are different color shades to 

2 allow a machine vision device to distinguish between said cover and said base. 

1 19. The test tube rack of claim 17, wherein said cover, said latches and base are different color 

2 shades to allow a machine vision device to distinguish between said cover, said base and said 

3 latches. 

1 20. A test tube rack, comprising: 

2 a base having an array of vertical openings extending therebetween, said openings being 
configured to receive a phirality of tubes, with upper ends of the tubes being accessible at said top 

Iff: surface, wherein said base includes sidewalls, and each of said openings con^rises means for 

,5 supporting the tube within its associated said opening while providing flow paths adjacent to the 

0% tube through which air may pass; 

=17 a cover having a front wall, a back wall, first and second cover sidewalls and a top 

y J surface, wherein said cover rotatably mates with said base such that said cover may be rotated 

yi9 between open and closed positions; 

10 first and second sUde latches each having a lengthwise tongue; and 

11 wherein said base comprises first and second base sidewalls that each include a slide 

12 surface comprising a lengthwise groove that slidably mates with one of said lengthwise tongues 

13 of an associated one of said slide latches, such that each of said slide latches moves lengthwise 

1 4 over its associated said slide surface between a latched position that prevents said cover fi-om being 
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1 5 rotated from the closed position to the open position, and a latched position that allows said cover 

16 to be rotated from the closed position to the open position. 

1 21 . The test tube rack of claim 20, wherein each of said latches comprises a top surface having 

2 a projection that provides said detent so said latch is not withdrawn from said base unless a force 

3 in excess of a predetermined amount is used. 

1 22, The test tube rack of claim 21 , wherein each of said latches includes a sidewall comprising 

2 (i) a first projection that maintains said latch in its open position ensuring that said latch does not 
^;:J3 sUde inward in the absence of sufficient force applied by a user or automated handling equipment, 

and (ii) a second projection that maintains said latch in its closed position ensuring that said latch 

- ,5 does not slide outward in the absence of the requisite amount of withdrawal force by the user or 
automated handling equipment. 

7^ 23 . The test tube rack of claim 22, wherein each of said latches comprises a main body and a 

yi2 finger that projects lengthwise from said main body. 

1 24. The test tube rack of claim 23, wherein said cover includes a first boss along the interior 

2 of said first cover sidewall and a second boss along the interior of said second cover sidewall, said 

3 first and second bosses include first and second boss support surfaces respectively that rest on base 

4 support surfaces. 
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25. The test tube rack of claim 24, wherein each of said bosses includes a finger passage 
through which its associated said finger passes to lock said cover in the closed position with 
respect to said base. 
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ABSTRACT 



A tube rack comprises a base having an array of vertical openings extending therebetween, 
the openings being configured and dimensioned to receive a plurality of tubes, with the upper ends 
5 of the tubes being accessible at the top surface. The base includes base sidewalls that each mclude 
a co-axial trunnion extending from the associated sidewall. The tube rack also includes a rotatable 
and removable cover havmg a front wall, a back wall and first and second sidewalls, wherein the 
first and second side walls each include an associated notch open on a bottom surface thereof to 
allow the cover to be lowered onto the base, such that each of the notches rests on its associated 
tp trunnion and may be (i) vertically raised from its closed position on the trunnions and (ii) rotated 
yi about the trunnions from its closed position to allow access to the array of openings, wherein each 
H of the notches includes a trunnion travel surface and a ledge surface and the ledge surface engages 
6 ^ its associated trunnion to limit rotation of the cover beyond its full cover position. 
u: Each of the openings comprises a plurality of support pads positioned within the opening to 
U vertically support the tube within its associated openmg. Each of the pads mcludes a chamfered 
y3 concave surface that supportably engages the tube, while providing flow paths through which air 
may pass through the openings adjacent to the tube. 
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pu aif lable by fme or imprisonment* or bodi, und^ Section 1001 of Tide 18 of die United Si 
Cc dc and that such wifiM felse staiemenis may jeopardize the validity of the application or 
pajcr : issued thereon. 



And we hereby appoint: 



Maurice E. Gauthier 
Richard L. Stevens 
Matdiew E. Conors 
Arlene J. Powers 
WilUam E.Hilton 
Patrick J. O'Shea 
Anthony P. Onello, Jr. 
Steven M. Mills 



Reg- No, 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
Reg. No. 
R^. No. 
Reg. No. 



20,798 
24,445 
33,298 
35,985 
35,192 
35,305 
38.572 
36,610 



all of the firm of Samuels, Gauthier & Stevesos, our aUDmeys with full power of SUbStimtion j 
r*v oc ttion, to ptcsecuce this application and lo transact all business in the Patezxt and Tr 
Of5c4 connected AerewidL 



Wc request that all correspondence be directed »: 



II 



Samuels, Gaudiier & Srevens, LLP 
225 Pnmldin Street, Sirite 3300 
Boston, Massachusetts 02110 



Attn: Patrick J. O'Shea. Esq. 



a onr MafhiLs 



(TatO ^ 



5J 



(Citt^nsliip) 



ni 5l J. SftgTHin 



(F|ill|Naine of iavenror) 



(Date 



(Fi dl Name of Inventor) 



XL 



Name of luvcaltor) 



(CtizsMhip) 



(lavcnififf $ Sigiiaturc) 
49 Grass Lone 

Concotti MA 



(Post Office Addrtss) 



cator ' s Sigaatme) ^ 



(Inventor 
89 Soxihagan Street 
AmhTONH 03031 



(Residence) 
Same aj£ Residence 



(Post Office Address) 



(IhventQr's Signature) 
7 Bear Hill Road 



(Residence) 

Same <i< R«>«trt/.nr.i> 



(Post Office Address) 



